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(54) DEVICE AND METHOD FOR SUBSTRATE TRANSPORTING, TREATMENT DEVICE, AND 
SUBSTRATE TREATMENT SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a space to be 
cleaned as small as possible by providing a substrate ? 
supporting section which supports substrates, at the " ' 

same time, supporting a housing box equipped a lid 
member for putting the substrates in and out of the box 
on its front face by a moving body which moves in the 
separating, and contacting direction of a substrate 
transporting device. 

SOLUTION: A lid member is attached to a housing box 
so as to close the opening of the main body section 51 
of the box having the opening on its front face. In the 
main body section 51, substrate supporting sections 51 d 
and 51 e which are composed of projecting strips 

respectively protruded from side wall sections 51b and ; ^\ 

51c are provided at a prescribed distance from the ^^^^^^^M 
bottom wall section 51a of the main body section 51. f ^ * 

The housing box constituted in the abovementioned way 5irtrj«pi 
is supported by a moving body 45 which moves in the 
separating and contacting direction of a substrate 

transporting device 20, and moved to a position near an aimed treating device 60 in the Y- 
direction by driving the moving body 41. Therefore, a space to be cleaned can be made as small 
as possible. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A movable conveyance directional movement object and said conveyance directional 
movement object are received along a conveyance way. While having the substrate supporter 
which is supported through a horizontally pivotable revolving shaft and supports the substrate 
which is movable in the direction which carries out disjunction to this carrying-in outlet in the 
posture which stood face to face against the carrying-in outlet of each processor, and serves as 
a processing object inside The substrate transport device characterized by providing the 
disjunction directional movement object which can support the hold box of the cube type 
equipped with the covering device material for taking a substrate in and out of a front face. 
[Claim 2] While it is movable in the direction which carries out disjunction to this carrying-in 
outlet in the posture which was supported through the horizontally pivotable revolving shaft to 
the movable conveyance directional movement object and said conveyance directional 
movement object along the conveyance way, and stood face to face against the carrying-in 
outlet of each processor The substrate transport device characterized by providing the 
disjunction directional movement object which can be supported, respectively for the hold box of 
the cube type equipped with the covering device material for taking a substrate in and out of a 
front face while having the substrate supporter which supports the substrate which sets spacing 
up and down, and are formed, and serves as a processing object inside. [ two or more ] 
[Claim 3] The substrate transport device which is a substrate transport device according to 
claim 1 or 2, and is characterized by changing height up and down and forming two or more 
substrate supporters in said hold box. 

[Claim 4] It is the substrate transport device characterized by being a substrate transport 
device given in any 1 of claims 1-3, and preparing said covering device material so that opening 
may be carried out. when the shutter with which the front end section of said hold box opens 
and closes the carrying-in outlet of a processor is contacted. 

[Claim 5] It is a substrate transport device according to claim 4. Said covering device material 
The body plate section. With the engagement projection which engages with the lobe which 
projects in the front face of this body plate section, and the engaged portion which was prepared 
possible [ a protrusion ] from the peripheral surface of this body plate section, and was prepared 
within the covering device material formation limit of a hold box, while being prepared in said lobe 
The substrate transport device characterized by providing the push member which can make 
said engagement projection buried in the peripheral surface of the body plate section by being 
pressed by the press means. 

[Claim 6] The substrate transport device characterized by attaching the dust discharge device 
which can be discharged outside in the dust in this hold box through the dust discharge hole 
which is a substrate transport device given in any 1 of claims 1-5, and was formed in said hold 
box. 

[Claim 7] The substrate transport device which is a substrate transport device given in any 1 of 
claims 1-6, and is characterized by carrying out the vacua of said hold box. 
[Claim 8] It is the processor equipped with the shutter which opens and closes the carrying-in 
outlet of a substrate. Said shutter While the concave section which can accept the front end 



section of the hold box of the substrate transport device which supports a substrate to the 
substrate supporter formed in the interior, and conveys this substrate in the condition of having 
isolated with the exterior is formed in the front face The fitting slot for lobes in which the lobe 
projected and formed in these concave circles at the covering device material of this hold box is 
acceptable is formed. And if the claw part which can press the push member prepared in said 
lobe protrudes on the inner skin of this fitting slot and said lobe fits into a fitting slot A push 
member is pressed by this claw part, cancel the engagement condition of the engagement 
projection prepared possible [ a protrusion ] and the engaged portion prepared within the 
covering device material formation limit of the peripheral surface of the body plate section which 
constitutes said covering device material, and this covering device material is removed from said 
hold box. The processor characterized by being supported possible [ vertical movement ] while 
being able to hold in said concave circles. 

[Claim 9] The processor carried out [ that the conveyance device for junction in.which have the 
delivery member of the substrate formed possible / disjunction / to the hold box of the 
substrate transport device located so that the front wall section may be close to carrying-in 
opening, deliver the substrate received from this hold box to the processing section, and the 
substrate received from the processing section is delivered to this hold box is prepared in the 
interior, and ] as the description. 

[Claim 10] It is the processor equipped with the shutter which opens and closes the carrying-in 
outlet of a substrate. Said shutter While the concave section which can accept the front end 
section of the hold box of the substrate transport device which supports a substrate to the 
substrate supporter formed in the interior, and conveys this substrate in the condition of having 
isolated with the exterior is formed in the front face The fitting slot for lobes in which the lobe 
projected and formed in these concave circles at the covering device material of this hold box is 
acceptable is formed. And if the claw part which can press the push member prepared in said 
lobe protrudes on the inner skin of this fitting slot and said lobe fits into a fitting slot A push 
member is pressed by this claw part, cancel the engagement condition of the engagement 
projection prepared possible [ a protrusion ] and the engaged portion prepared within the 
covering device material formation limit of the peripheral surface of the body plate section which 
constitutes said covering device material, and this covering device material is removed from said 
hold box. While being able to hold in said concave circles, it is supported possible [ vertical 
movement ]. It has the delivery member of the substrate formed possible [ disjunction ] to the 
hold box of the substrate transport device located so that the front end section may be close to 
carrying-in opening. The processor characterized by preparing the conveyance device for 
junction in which deliver the substrate received from this hold box to the processing section, and 
the substrate received from the processing section is delivered to this hold box in the interior. 
[Claim 1 1] It is the processor characterized by being a processor according to claim 9 or 10, and 
preparing separately the delivery member for the unsettled substrates which said conveyance 
device for junction receives an unsettled substrate from the hold box of a substrate transport 
device, and are delivered to the processing section, and the delivery member for processed 
substrates which receives a substrate [ finishing / processing ] in the processing section, and is 
delivered to the hold box of a substrate transport device. 

[Claim 12] The processing system of the substrate characterized by to have the hold box of a 
cube type in which a substrate is held at the time of conveyance which was the processing 
system of the substrate which performs predetermined processing to the substrate concerned, 
delivering a substrate among two or more processors arranged near [ this ] a conveyance way by 
the substrate transport device it runs along a conveyance way, and was equipped with the 
covering device material which can be opened and closed in a front face while being able to lay 
in the substrate transport device. 

[Claim 1 3] The conveyance approach of the substrate characterized by being the conveyance 
approach of a substrate of delivering a substrate between the processors arranged near [ this ] 
a conveyance way, holding said substrate in the hold box of the cube type equipped with the 
covering device material which can be opened and closed in a front face, and conveying it by the 
substrate transport device it runs along a conveyance way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the conveyance approach of of the substrate 
transport devi ce and substrate which are used in order to carry out carrying~in appearance of 
the processed substrate to processors, such as spreading, a developer, etc. which performs 
spreading and a development on processed substrates, such as a glass substrate used for a 
liquid crystal display (Liquid Crystal Display:LCD). Moreover, this invention relates to the 
processor equipped with the device of being suitable for delivering a substrate between these 
substrate transport devices. Furthermore, this invention relates to the processing system of the 
substrate equipped with this substrate transport device and processor. 
[0002] 

[Description of the Prior Art] In the production process of LCD, in order to form the thin film 
and electrode pattern of ITO (Indium TinOxide) on the glass substrate for LCD, the same 
photolithography technique as what is used for manufacture of a semiconductor device is used. 
With a photolithography technique, it applies to the substrate which washed the photoresist, this 
is exposed, and negatives are developed further. 

[0003] The glass substrate which is a processed substrate is held at a substrate transport 
device, moves a conveyance on the street, is carried in to various processors, after it is 
processed with each processor, it is taken out, and it is again conveyed by degree process by 
the substrate transport device. 
[0004] 

[Problem(s) to be Solved by the Invention] In a production process which was described above, 
it is necessary to carry out under the environment where dust (particle) does not adhere to a 
substrate, and various kinds of above-mentioned processors are usually installed in a clean 
room, or a HEPA filter is prepared in the substrate conveyance area of equipment inside and 
outside, and the low particle environment is formed. 

[0005] However, with the above-mentioned means, since it was necessary to make large areas, 
such as the whole clean room or the whole substrate conveyance area, into a clean environment, 
there was a problem that the cost cost dearly. Although the system formed into 1 line not only 
including spreading and a developer but including other processors, for example, a CVD system, 
an etcher, Usher, etc. is considered in order to gather productive efficiency especially, there is a 
possibility that the range which forms a clean environment may become still wide range, and the 
cost for it may become still higher. 

[0006] This invention is made in view of the above-mentioned situation, and let it be a technical 
problem to offer the processing system of the substrate transport device which can make space 
with the need for clean-izing as small as possible, a processor, and a substrate, and the 
conveyance approach of a substrate. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
substrate transport device of this invention according to claim 1 A movable conveyance 
directional movement object and said conveyance directional movement object are received 



along a conveyance way. While having the substrate supporter which is supported through a 
horizontally pivotable revolving shaft and supports the substrate which is movable in the 
direction which carries out disjunction to this carrying-in outlet in the posture which stood face 
to face against the carrying-in outlet of each processor, and serves as a processing object 
inside It is characterized by providing the disjunction directional movement object which can 
support the hold box of the cube type equipped with the covering device material for taking a 
substrate in and out of a front face. 

[0008] The substrate transport device of this invention according to claim 2 meets a conveyance 
way. A movable conveyance directional movement object. While it is movable in the direction 
which carries out disjunction to this carrying-in outlet in the posture which was supported 
through the horizontally pivotable revolving shaft and stood face to face against the carrying-in 
outlet of each processor to said conveyance directional movement object While having the 
substrate supporter which supports the substrate which sets spacing up and down, and are 
formed, and serves as a processing object inside, it is characterized by providing the disjunction 
directional movement object which can be supported, respectively for the hold box of the cube 
type equipped with the covering device material for taking a substrate in and out of a front face. 
[ two or more ] 

[0009] The substrate transport device of this invention according to claim 3 is a substrate 
transport device according to claim 1 or 2, and is characterized by changing height up and down 
and forming two or more substrate supporters in said hold box. 

[0010] The substrate transport device of this invention according to claim 4 is a substrate 
transport device given in any 1 of claims 1-3. and when said covering device material contacts 
the shutter with which the front end section of said hold box opens and closes the carrying-in 
outlet of a processor, it is characterized by being prepared so that opening may be carried out. 
[001 1] The substrate transport device of this invention according to claim 5 is a substrate 
transport device according to claim 4. Said covering device material The body plate section, With 
the engagement projection which engages with the lobe which projects in the front face of this 
body plate section, and the engaged portion which was prepared possible [ a protrusion ] from 
the peripheral surface of this body plate section, and was prepared within the covering device 
material formation limit of a hold box. while being prepared in said lobe It is characterized by 
providing the push member which can make said engagement projection buried in the peripheral 
surface of the body plate section by being pressed by the press means. 
[0012] The substrate transport device of this invention according to claim 6 is a substrate 
transport device given in any 1 of claims 1-5. and is characterized by attaching the dust 
discharge device which can be discharged outside in the dust in this hold box through the dust 
discharge hole formed in said hold box. The substrate transport device of this invention 
according to claim 7 is a substrate transport device which is a substrate transport device given 
in any 1 of claims 1-6, and is characterized by carrying out the vacua of said hold box. 
[0013] The processor of this invention according to claim 8 is a processor equipped with the 
shutter which opens and closes the carrying-in outlet of a substrate. Said shutter While the 
concave section which can accept the front end section of the hold box of the substrate 
transport device which supports a substrate to the substrate supporter formed in the interior, 
and conveys this substrate in the condition of having isolated with the exterior is formed in the 
front face The fitting slot for lobes in which the lobe projected and formed in these concave 
circles at the covering device material of this hold box is acceptable is formed. And if the claw 
part which can press the push member prepared in said lobe protrudes on the inner skin of this 
fitting slot and said lobe fits into a fitting slot A push member is pressed by this claw part, 
cancel the engagement condition of the engagement projection prepared possible [ a protrusion ] 
and the engaged portion prepared within the covering device material formation limit of the 
peripheral surface of the body plate section which constitutes said covering device material, and 
this covering device material is removed from said hold box. While being able to hold in said ' 
concave circles, it is characterized by being supported possible [ vertical movement ]. 
[0014] The processor of this invention according to claim 9 carries out that the conveyance 
device for junction in^which the substrate which delivered the substrate which has the delivery 



member of the substrate formed possible [ disjunction ] to the hold box of the substrate 
transport device located so that the front wall section may be close to carrying-in opening, and 
was received from this hold box to the processing section, and received it from the processing 
section is delivered to this hold box is prepared in the interior as the description. 
[0015] The processor of this invention according to claim 10 is a processor equipped with the 
shutter which opens and closes the carryingHn outlet of a substrate. Said shutter While the 
concave section which can accept the front end section of the hold box of the substrate 
transport device which supports a substrate to the substrate supporter formed in the interior, 
and conveys this substrate in the condition of having isolated with the exterior is formed in the 
front face The fitting slot for lobes in which the lobe projected and formed in these concave 
circles at the covering device material of this hold box is acceptable is formed. And if the claw 
part which can press the push member prepared in said lobe protrudes on the inner skin of this 
fitting slot and said lobe fits into a fitting slot A push member is pressed by this claw part, 
cancel the engagement condition of the engagement projection prepared possible [ a protrusion ] 
and the engaged portion prepared within the covering device material formation limit of the 
peripheral surface of the body plate section which constitutes said covering device material, and 
this covering device material is removed from said hold box. While being able to hold in said 
concave circles, it is supported possible [ vertical movement ]. It has the delivery member of the 
substrate formed possible [ disjunction ] to the hold box of the substrate transport device 
located so that the front end section may be close to carrying-in opening. The conveyance 
device for junction in which deliver the substrate received from this hold box to the processing 
section, and the substrate received from the processing section is delivered to this hold box is 
characterized by being prepared in the interior. 

[0016] The processor of this invention according to claim 1 1 is a processor according to claim 9 
or 1 0, and is characterized by preparing separately the delivery member for the unsettled 
substrates which said conveyance device for junction receives an unsettled substrate from the 
hold box of a substrate transport device, and are delivered to the processing section, and the 
delivery member for processed substrates which receives a substrate [ finishing / processing ] 
in the processing section, and is delivered to the hold box of a substrate transport device. 
[0017] The processing system of the substrate of this invention according to claim 12 It is the 
processing system of the substrate which performs predetermined processing to the substrate 
concerned by the substrate transport device it runs along a conveyance way while delivering a 
substrate among two or more processors arranged near [ this ] a conveyance way. While being 
able to lay in a substrate transport device, it is characterized by having the hold box of a cube 
type in which a substrate is held at the time of conveyance equipped with the covering device 
material which can be opened and closed in a front face. 

[0018] The conveyance approach of the substrate of this invention according to claim 13 is the 
conveyance approach of a substrate of delivering a substrate between the processors arranged 
across this conveyance way by the substrate transport device it runs along a conveyance way at 
both sides, and is characterized by holding said substrate in the hold box of the cube type 
equipped with the covering device material which can be opened and closed in a front face, and 
conveying it. 

[0019] (Operation) Since the substrate transport device of this invention according to claim 1 is 
supporting the substrate used as a processing object inside the hold box formed in the cube 
type, it can lessen contacting the particle which floats outside a hold box. Therefore, it becomes 
unnecessary to make conveyance area of a substrate into a clean environment, and the 
formation cost of a clean environment can be reduced sharply. 

[0020] Si nee the substrate transport device of this invention according to claim 2 has two or 
more hold boxes supported by disjunction directional movement object different, respectively, it 
can be accessed by turns to a processor. Therefore, it is suitable for consecutive processing of 
a substrate. 

[0021] Since two or more substrate supporters with which height differs up and down are further 
formed in said hold box, the substrate transport device of this invention according to claim 3 can 
deliver these continuously between processors, and is suitable for consecutive processing of a 



substrate. 

[0022] In the substrate transport device of this invention according to claim 4, when the front 
end section of said hold box contacts the shutter of a processor, covering device material 
carries out opening. For this reason, invasion of the external particle which leads the free 
passage section of a hold box and the carrying-in outlet of a processor can be prevented. 
[0023] In the substrate transport device of this invention according to claim 5, engagement to an 
engagement projection and the engaged portion of a covering device material formation frame is 
canceled only by pressing the push member prepared in the lobe which constitutes covering 
device material, and covering device material separates. External particle seems therefore, for 
both sides to be quickly open for free passage, and not to invade during the opening operation of 
covering device material, if this push member is pressed after making a hold box close to the 
carrying-in outlet of a processor. 

[0024] If the substrate transport device of this invention according to claim 6 is operated so that 
it may exhaust through this dust discharge device in case it makes a hold box and the carrying- 
in outlet of a processor open for free passage since the dust discharge device which can be 
discharged outside is attached in the dust in a hold box (particle), it can prevent that the particle 
in a hold box invades in a processor. Since the vacua of the hold box is carried out, when the 
substrate transport device of this invention according to claim 7 loses the dust in a hold box, 
and can prevent that the particle in a hold box invades in a processor and degree process 
processes it by the vacua further, a load lock chamber etc. becomes unnecessary. 
[0025] being according to claim 8 — this invention — a processor — **** — a substrate — 
carrying in — an outlet — opening and closing — a shutter — forming — having had — fitting - 

- a slot — a substrate — a transport device — hold — a box — a lobe — fitting in — if — 
fitting — a slot — forming — having had — a claw part — a push — a member — pressing — 
having — said — a covering device — material — constituting — a body — a plate — the 
section — a peripheral surface — from — a protrusion — possible — preparing — having had - 

- engagement — a projection — a covering device — material — formation — within the limit - 

- preparing — having had — an engaged portion — engagement — a condition — canceling . 
Thereby, this covering device material separates from said hold box, and is held in the concave 
circles formed in the shutter. Then, if a shutter moves caudad, it will be open for free passage 
with opening of a hold box. Therefore, external particle does not invade in a processor at the 
time of disconnection of this covering device material. 

[0026] The processor of this invention according to claim 9 accesses the hold box of a substrate 
transport device, holds an unsettled substrate, and delivers it to the processing section, and the 
delivery member of the substrate of the conveyance device for junction holds a substrate 
[ finishing / processing ] from the processing section, and delivers it to the hold box of a 
substrate transport device. That is, a means to convey a substrate is established in the 
processor. Therefore, it does not operate positively, and when the part which holds the substrate 
in a substrate transport device is the hold box in which the substrate is only held, it is suitable 
as equipment which can deliver a substrate smoothly. 

[0027] being according to claim 10 — this invention — a processor — **** — a substrate — 
carrying in — an outlet — opening and closing — a shutter — forming — having had — fitting - 

- a slot — a substrate — a transport device — hold — a box — a lobe — fitting in — if — 
fitting — a slot — forming — having had — a claw part — a push — a member — pressing — 
having — said — a covering device — material — constituting — a body — a plate — the 
section — a peripheral surface — from — a protrusion — possible — preparing — having had - 

- engagement — a projection — a covering device — material — formation — within the limit - 

- preparing — having had — an engaged portion — engagement — a condition — canceling . 
Thereby, this covering device material separates from said hold box, and is held in the concave 
circles formed in the shutter. Then, if a shutter moves caudad, it will be open for free passage 
with opening of a hold box. Therefore, external particle does not invade in a processor at the 
time of disconnection of this covering device material. Moreover, the conveyance device for 
junction in which a substrate is conveyed is established in the processor. Therefore, it does not 
operate positively, and when the part which holds the substrate in a substrate transport device 



is the hold box in which the substrate is only held, it is suitable as equipment which can deliver a 
substrate smoothly. 

[0028] With the processor of this invention according to claim 1 1, an unsettled substrate and a 
substrate [ finishing / processing ] can be held by different delivery member. Since it follows, for 
example, can hold in heating apparatus by the delivery member of dedication of the substrate of 
unsettled low temperature, and a hot substrate [ finishing / processing ], the bad influence to 
the substrate by the heat by which accumulation was carried out to the delivery member by one 
delivery member as compared with the case where any delivery is performed can be made small. 
[0029] Since the processing system of the substrate of this invention according to claim 12 
holds and conveys the substrate used as a processing object inside the hold box formed in the 
cube type, it can lessen contacting the particle which floats outside a hold box. Therefore, it 
becomes unnecessary to make conveyance area of a substrate into a clean environment, and 
the formation cost of a clean environment can be reduced sharply. 

[0030] Since the conveyance approach of the substrate of this invention according to claim 13 
holds and conveys the substrate used as a processing object inside the hold box formed in the 
cube type, it can lessen contacting the particle which floats outside a hold box. Therefore, it 
becomes unnecessary to make conveyance area of a substrate into a clean environment, and 
the formation cost of a clean environment can be reduced sharolv 
[0031] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. First, based on drawing 1 , spreading and the whole development system 
structure as an example of the processing system of the substrate of this invention are 
explained. 

[0032] as shown in drawing 1 . the automatic-loader-and-unloader section which carries out 
carryingHn appearance of the hold box 50 in which glass substrate G was held ahead of this 
spreading and development system 1 to spreading and the development system 1 is prepared. 
The automatic loader and unloader 4 which returns the hold box 50 in which the glass substrate 
G which took out the cassette installation base 3 which aligns this automatic-loader-and- 
unloader section in a predetermined location, and makes the cassette 0 which contained two or 
more hold boxes 50 lay in it, and the hold box 50 in which glass substrate G which should be 
processed from each cassette 0 was held, and processing ended in spreading and the 
development system 1 held to each cassette C is formed. By transit of a body 5, an automatic 
loader and unloader 4 moves in the array direction of Cassette C, lays the hold box 50 on the 
plate 6 carried in the body 5, and delivers this hold box 50 to the below-mentioned substrate 
transport device 40. 

[0033] The substrate transport device 40 concerning the gestalt of this operation later 
mentioned as shown in drawi ng 2 is not more specifically the glass substrate G itself, but it is 
the structure of conveying the hold box 50 in which glass substrate G was held, and is the 
structure which supports near the edges on both sides of the base of the hold box 50 by the 
arms 47 and 48 of the pair of the disjunction directional movement object 45 prepared in this 
substrate transport device 40. Therefore, it is necessary to make near the edges on both sides 
of the base of the hold box 50 easy to support by the arms 47 and 48 of a pair, in case the 
substrate transport device 40 receives the hold box 50 from an automatic loader and unloader 4. 
For this reason, the automatic loader and unloader 4 used with the gestalt of this operation has 
the plate 6 in which the order actuation with width efface narrower than the hold box 50 is 
possible, and the thing of structure which lays the hold box 50 on this plate 6 is being used for it. 
In addition, while the support plate with which sign 5a supports this plate 6 possible [ longitudinal 
slide movement ], the revolving shaft with which 5b supports this support plate 5a pivotable. and 
5c are movable so that the cassette 0 of arbitration can be accessed, it is the mobile which 
supports revolving-shaft 5b possible [ vertical movement ], and the body 5 is constituted by this 
support plate 5a, revolving-shaft 5b, and mobile 5c. 

[0034] In the center section of spreading and the development system 1, the conveyance ways 
10 and 1 1 of the shape of a passage arranged at the longitudinal direction deliver, it is prepared 
on the straight line through the section 1 2, and the various processors for performing each 



processing to glass substrate G are arranged at the both sides of these conveyance ways 10 
and 11. 

[0035] If it is in spreading and the development system 1 of illustration, while carrying out brush 
washing of the glass substrate G, two washing stations 1 6 for high-pressure jet water to wash 
are installed in the 1 side of the conveyance way 10 side by side, for example. Moreover, across 
the conveyance way 10, two sets of developers 17 are installed in the opposite side side by side, 
and two sets of heating apparatus 1 8 are accumulated and prepared next to it. 
[0036] Moreover, before applying resist liquid to glass substrate G, the adhesion device 20 which 
carries out non-dense water treatment of the glass substrate G is formed in the 1 side of the 
conveyance way 11, and the cooling equipment 21 for cooling is arranged at the lower part of 
this adhesion device 20. Moreover, next to these adhesion devices 20 and cooling equipment 21, 
heating apparatus 22 puts upon two trains [ two ] at a time, and is arranged. Moreover, the resist 
coater 23 which forms the resist film in the front face of glass substrate G is arranged across 
the conveyance way 1 1 by applying resist liquid to the front face of glass substrate G in the 
opposite side. Although illustration is not carried out, the aligner for exposing a predetermined 
detailed pattern on the resist film formed on glass substrate G etc. is formed in the flank of 
these coaters 23. 

[0037] In the both sides of the conveyance ways 10 and 11, each above processors 16-18, and 
20-23 turn the carrying-in outlet of glass substrate G inside, and they are arranged by each. 
Where glass substrate G is held in the hold box 50 between the automatic-loader-and-unloader 
section, each processors 16-18, and the delivery section 12, in order that the 1st transport 
device 25 may convey, it moves in the conveyance way 10 top. Where the 2nd transport device 
26 delivered and glass substrate G is similarly held in the hold box 50 between the section 1 2 
and each processors 20-23, in order to convey, it moves in the conveyance way 1 1 top. 
[0038] Next, the concrete structure of the substrate transport device 40 of the gestalt of this 
implementation adopted as the 1 st above-mentioned transport device 25 and 2nd above- 
mentioned transport device 26 is explained. Drawing 3 is the perspective view having shown the 
configuration of this substrate transport device 40, and drawing 4 is that side elevation. 
[0039] The substrate transport device 40 has the movable conveyance directional movement 
object 41 for the rail 35 top prepared along the conveyance ways 10 and 1 1 along the direction 
(the conveyance direction) of Y. With the gestalt of this operation, this conveyance directional 
movement object 41 is established so that a rail 35 may be straddled, and it moves by the drive 
of the drive motor which was arranged in the interior and which is not illustrated. A motor 42 is 
formed in the upper part of this conveyance directional movement object 41, and the revolving 
shaft 43 which is pivotable in the direction (horizontal) of theta by this motor 42 is formed in it. 
This revolving shaft 43 is established so that it may operate in the vertical direction (Z direction) 
by the rise-and-fall section (not shown) further arranged in the conveyance directional 
movement object 41 . 

[0040] The support plate 44 is attached in the upper part of a revolving shaft 43, and the 
movable disjunction directional movement object 45 is arranged on this support plate 44 in the 
direction of X (direction which carries out disjunction to the processor 60 concerned when face 
to face is stood against a processor 60, as shown in dra wi ng 4 ). The disjunction directional 
movement object 45 has a pedestal 46 and the arms 47 and 48 of the pair prepared ahead of this 
pedestal 46. In the pedestal 46, the driving member (not shown) for carrying out longitudinal slide 
movement of this pedestal 46 is arranged, and this moves in the direction of X (the direction of 
disjunction) along with guide section 44a prepared in the support plate 44. 

[0041] Each arms 47 and 48 consist of members of the letter of the cross-section abbreviation 
for L characters, respectively, predetermined spacing is set mutually, and the side plate sections 
47a and 48a are formed for all in the symmetry so that it may become an outside. In addition, 
opposite spacing of each arms 47 and 48 is set as extent which can hold the hold box 50 later 
mentioned on bottom plate section 47b and 48b. 

[0042] The hold box 50 is formed in the cube type. With the gestalt of this operation, as shown in 
drayying 5 , it is formed in the shape of an abbreviation rectangular parallelepiped, but if it is the 
magnitude which can hold glass substrate G and is the structure of having outer space and the 



wall which divides, it will not be limited to this. Like the gestalt of this operation of the substrate 
used as the candidate for hold, in glass substrate G for LCD. since this glass substrate G is a 
square, according to it, it is formed at a square shape, but, of course, it is also possible to adopt 
other configurations in consideration of the configuration of the substrate used as the candidate 
for hold etc. 

[0043] As shown in dramng 5 and draMng ? , the hold box 50 has the covering device material 
52 with which it is equipped so that the body section 51 by which the front face was opened 
wide, and 51f of front openings of this body section 51 may be blockaded, and is constituted. In 
the body section 51, the substrate supporters 51 d and 51 e which consist of the protruding line 
section which projects from each side-attachment-wall sections 51b and 51c are formed in the 
location which set predetermined spacing from the bottom wall section 51a (refer to drawing 6 
and dravAnKl )• Of course, that what is necessary is just to be able to support near [ each ] the 
side edge of glass substrate G by that top face, in all the depth directions of the side- 
attachment-wall sections 51b and 51c, need to continue these substrate supporters 51 d and 
51 e, and they do not need to be formed. Moreover, you may be the protruding line section 
prepared so that it might not be made to project from the side-attachment-wall sections 51b 
and 51c but might project toward the upper part near the both-sides section of bottom wall 
section 51a. 

[0044] Moreover, with the gestalt of this operation, although only the lot (one step) has formed 
the substrate supporters 51 d and 51 e, as two or more sets (two or more steps) are prepared in 
different height, it can also consider as the configuration which can hold two or more glass 
substrate G. 

[0045] While holding and conveying glass substrate G in the hold box 50 and being equipped so 
that 51 f of front openings of the body section 51 may be sealed, in case the covering device 
material 52 delivers glass substrate G between processors, as long as it can carry out open 
actuation easily, it may be what kind of thing. 

[0046] The covering device material 52 of the gestalt of this operation has the following 
configurations. That is, as shown in drawing 7 - drawing 9 , it sees from the transverse plane 
which projects in the front face of body plate section 52a which consists of plate-like part 
material of an abbreviation rectangle which has the magnitude which fits into 51 f of front 
openings of the body section 51, and this body plate section 52a, and it has lobe 52b of an 
approximate circle form, and two engagement projection 52c which projects in the method of 
outside from the peripheral surface (side face) of body plate section 52a, respectively, and is 
constituted. Moreover, the pore which carries out opening is formed in the location which 
counters 180 degrees in the peripheral surface at the above-mentioned lobe 52b, and it is loaded 
with 52d of push members into each pore. 

[0047] And while each engagement projections 52c and 52c are connected with the above- 
mentioned push members 52d and 52d through the coupling rod sections 52e and 52e which pass 
through within the limits of the thickness of body plate section 52a, or a rear face, respectively, 
each push members 52d and 52d are from-cartridge-supported through coil springs 52g and 52g 
to 52f of septa formed near the center of lobe 52b. Therefore, each push members 52d and 52d 
are energized by coil springs [ 52g and 52g ] resiliency in the direction which projects from the 
pore always formed in lobe 52b. and each engagement projections 52c and 52c have projected 
them from each side face of body plate section 52a to the method of outside in this case. When 
[ that ] coil springs [ 52g and 52g ] resiliency is resisted and the push members 52d and 52d are 
pressed on the other hand, each engagement projections 52c and 52c are buried through the 
coupling rod sections 52e and 52e inside the location of the peripheral surface (each side face) 
of body plate section 52a. In addition, the push members 52d and 52d are not pressed, but it 
sets in the condition that the engagement projections 52c and 52c have projected from each 
side face of body plate section 52a. These engagement projections 52c and 52c are engaged in 
51g of slots which are the inside (covering device material formation frame) of the side- 
attachment-wall sections 51b and 51c of the body section 51 which constitutes the hold box 50, 
and are an engaged portion formed in front opening approach, and 51g. By this If the covering 
device material 52 separates from the body section 51 and the push members 52d and 52d are 



pressed, the engagement projections 52c and 52c will secede from the above-mentioned slots 
51 g and 51 g, and an engagement condition will be canceled. 

[0048] Next, the processor which can carry out carrying-in appearance of the glass substrate G 
using the above-mentioned substrate transport device 40 is explained. That is, in the above- 
mentioned substrate transport device 40, even if the disjunction directional movement object 45 
moves in the direction of X, it cannot be said that glass substrate G held in the hold box 50 
moves with this hold box 50. and only glass substrate G moves it in the direction of X. Therefore, 
glass substrate G cannot be delivered like the usual processor in the shutter which opens and 
closes the carrying-in outlet of glass substrate G using the above-mentioned substrate 
transport device 40 only by the processing sections, such as a hot platen in a thermal treatment 
equipment, being prepared. Then, it is necessary to use the following processors. 
[0049] The processor 60 shown in drawi ng 10 is the configuration that the conveyance device 70 
for junction was established between carrying-in outlet 60a of this processor 60, and the 
processing section 62. This conveyance device 70 for junction has the revolving shaft 72 which 
can move up and down, the support plate 73 formed on this revolving shaft 72, and the delivery 
member 74 of the shape of a pincette prepared in that cross direction movable along with the 
support plate 73, and is constituted while the rail 75 top laid between the carrying-in outlet 61 of 
a processor 60 and the processing section 62 is prepared by the movable mobile 71 and this 
mobile 71 and it is horizontally pivotable. 

[0050] That is, if the shutter 61 of hold equipment 60 is opened wide and the covering device 
material 52 of the above-mentioned substrate transport device 40 is opened wide, will make the 
shutter 61 neighborhood move the conveyance device 70 for junction into a processor 60, this 
location will be made to stand by beforehand, next the delivery member 74 will be advanced 
along with a support plate 73, and it will insert in the hold box 50 bottom. If a revolving shaft 72 
is raised and glass substrate G is dipped up out of the substrate supporters 51 d and 51 e of the 
hold box 50, the delivery member 74 will be retreated. And within hold equipment 60 It is the 
device delivered to the spin chuck which a revolving shaft 72 is rotated so that the front end of 
the delivery member 74 may stand face to face against the processing section, the processing 
section is approached by the mobile 71, and the delivery member 74 is advanced again, and 
constitutes the processing section 62. 

[0051] In addition, what is prepared as this conveyance device 70 for junction in two steps in the 
height from which the delivery member 74 differs can be used. In this case, it can be used as a 
member of the dedication which lays unsettled glass substrate G which delivers one delivery 
member 74 to the processing section from the hold box 50, and can be used as a member of the 
dedication which lays glass substrate G [ finishing / member / 74 / of another side / delivery / 
box / 50 / hold / processing / from the processing section conversely ]. Thereby, since the 
substrate of unsettled low temperature and a hot substrate [ finishing / processing ] can be held 
by the delivery member of respectively dedication in heating apparatus, the bad influence to 
glass substrate G by the heat by which accumulation was carried out to the delivery member by 
one delivery member as compared with the case where any delivery is performed can be made 
small. 

[0052] Moreover, it is necessary to avoid that particle adheres to glass substrate G during the 
delivery activity of glass substrate G between the substrate transport device 40 and a processor 
60. Under the present circumstances, the purpose of this invention of it being complicated 
forming a clean environment only near the connection of the substrate transport device 40 and a 
processor 60, and making as small as possible the range which forms a clean environment is not 
met, either. Therefore, when the covering device material 52 of the hold box 50 laid in the 
substrate transport device 40 and the shutter 61 of a processor 60 are opened wide, it is 
desirable that it is open for free passage where the hold box 50 and a processor 60 are isolated 
with the exterior. 

[0053] For this reason, the following devices were adopted as a shutter 61 of the processor 60 
of the gestalt of this operation. That is, as this shutter 61 was shown in drayylng 1 1 - drawing 
15 , while having the magnitude which can open and close the carrying-in outlet formed in the 
processor 60, it is formed from the plate-like part material equipped with a certain amount of 



thickness, and the front end section 52 of the hold box 50 of the substrate transport device 40, 
i.e., covering device material, and height 61a which counters are formed in that front face (field 
which counters the substrate transport device 40). And when the hold box 50 moves in the 
processor 60 direction in the substrate transport device 40, carryingHn outlet 60a of a 
processor 60 is enclosed by front end section periphery section 50a of the above-mentioned 
hold box 50, and the above-mentioned height 61a and the covering device material 52 counter by 
it. In addition, the elastic member 80 on a ring is inserted in the contact section around periphery 
section 50a of the hold box 50, and carrying-in outlet 60a (outside) of a processor 40, the 
contact section the periphery section of a shutter 61, and around carrying-in outlet 60a (inside) 
of a processor 40, and the contact section of the hold box 50 and the covering device material 
52, respectively, and, thereby, the sealing nature of each part can be raised to them. 
[0054] Fitting slot 61b in height 61a which becomes depressed further in a center section at a 
concave is formed mostly. Since it is the part where lobe 52b of the covering device material 52 
of the hold box 50 fits into this fitting slot 61b, it is formed in the approximate circle form so that 
the configuration of this lobe 52b may be suited. It is the inner skin of fitting slot 61b, and the 
claw parts 61c and 61c which project so that it may face mutually are formed in the location 
corresponding to the above-mentioned push members 52d and 52d prepared in lobe 52b. That is, 
when lobe 52b fits into fitting slot 61b, it is the structure where claw parts 61c and 61c press 
the push members 52d and 52d. 

[0055] Moreover, this shutter 61 is formed possible [ vertical movement ] within the processor 
60. With the gestalt of this operation, although the means to move up and down is not limited, as 
shown in drawing 12 , it arranges the vertical-movement member 62 under the shutter 61 in a 
processor 60, and makes vertical movement possible by connecting a shutter 61 with the upper 
part of the vertical driving shaft 63 which projects in the upper part from this vertical-movement 
member 62. Furthermore, this vertical-movement member 62 is slightly movable along with a rail 
64 in the direction which carries out disjunction to carrying-in outlet 60a into a processor 60. 
[0056] Next, an operation of the substrate transport device 40 and processor 60 concerning the 
gestalt of this operation is explained. First, the substrate transport device 40 moves along the 
conveyance way 10 by the drive of the conveyance directional movement object 41, an 
automatic loader and unloader 4 is approached, and the covering device material 52 receives the 
hold box 50 currently held at this automatic loader and unloader 4 with the sense used as the 
front on the arm 47 of the disjunction directional movement object 45, and 48. Under the present 
circumstances, although longitudinal slide movement of the disjunction directional movement 
object 45 is carried out and it is received from an automatic loader and unloader 4 if needed, 
only an automatic loader and unloader 4 is operated and you may make it carry it on this 
disjunction directional movement object 45. Moreover, the hold box 50 which wins popularity 
here and is passed has held and held glass substrate G on 51d of the substrate supporter, and 

51 e, as described above. 

[0057] If the substrate transport device 40 receives the hold box 50, it will move in the direction 
of Y by the drive of the conveyance directional movement object 41 to the neighborhood where 
the target processor 60 is arranged. Next, a revolving shaft 43 is rotated in the direction of 
predetermined include-angle theta by the motor 42, an arm 47 and the covering device material 

52 ahead located on 48 are opposed to the processor 60 concerned, it is made to operate in the 
vertical direction (Z direction), and a revolving shaft 43 is made to counter with a shutter 61 
further. 

[0058] In this condition, the disjunction directional movement object 45 of the substrate 
transport device 40 is advanced, and the perimeter (outside) containing the covering device 
material 52 of periphery section 50a of the hold box 50 and carrying-in outlet 60a of a processor 
40 is contacted (refer to drawing 13 ). Fitting of the lobe 52b formed in the covering device 
material 52 is carried out to fitting slot 61b of a shutter 61 by this, and claw parts 61c and 61c 
press the push members 52d and 52d. If the push members 52d and 52d are pressed, it will 
secede from the slots 51 g and 51 g which are engaged portions by which the engagement 
projections 52c and 52c are the insides (covering device material formation frame) of the side- 
attachment-wall sections 51b and 51c. and were formed in 51f approach of front openings, and 



an engagement condition will be canceled. 

[0059] Next, if the vertical-movement member 62 arranged in the processor 60 is slightly 
retreated along with a rail 64 as shown in drawing 14 , the covering device material 52 will 
separate from a covering device material formation frame with the shutter 61 connected with 
this vertical-movement member 62. Next, as shown in dravying^l^^ , the vertical-movement 
member 62 is driven and a shutter 61 is dropped with the covering device material 52. Thereby, 
51f of front openings of carrying-in outlet 60a of a processor 60 and the hold box 50 is open for 
free passage. 

[0060] The above-mentioned shutter 61 and the activity which makes the covering device 
material 52 open wide Since it is carrying out after contacting the perimeter (outside) of 
periphery section 50a of the hold box 50 of the hold box 50, and carrying-in outlet 60a of a 
processor 40. When a shutter 61 and the covering device material 52 finally open wide, where 
both are already isolated with the exterior, it is open for free passage, and external particle does 
not invade from carrying-in outlet 60a of a processor 60 during this activity, or it does not 
adhere to glass substrate G. 

[0061] If a shutter 61 and the covering device material 52 are opened wide, will move the 
conveyance device 70 for junction arranged in the processor 60 near carrying-in outlet 60a into 
a processor 60, or this location will be made to stand by beforehand, that delivery member 74 will 
be advanced along with a support plate 73, and it will insert in the glass substrate G bottom 
currently held in the hold box 50 (refer to drawing 10 ). Next, a revolving shaft 72 is raised, glass 
substrate G is dipped up, and the delivery member 74 is retreated, and within hold equipment 60, 
as the fictitious outline showed drawing 10 , a revolving shaft 72 is rotated so that the front end 
of the delivery member 74 may stand face to face against the processing section 62, and further, 
after making the processing section 62 approach by the mobile 71, the delivery member 74 is 
advanced and it delivers to the processing section. 

[0062] In addition, rise actuation will be carried out by the vertical-movement member 62, and a 
shutter 61 will close carrying-in outlet 60a of a processor 60, if glass substrate G is moved to 
the delivery member 74 of the conveyance device 70 for junction. 

[0063] If predetermined processing is completed in the processing section 62, the conveyance 
device 70 for junction will move glass substrate G [ finishing / processing ] to the above and 
reverse toward reception and shutter 61 direction from the processing section 62. The shutter 

61 which has closed carrying-in outlet 60a by the vertical-movement member 62 is dropped, 
again, 51f of front openings of the hold box 50 of carrying-in outlet 60a of a processor 60 and 
the substrate transport device 40 is made to open for free passage, the reception member 74 of 
the conveyance device 70 for junction is inserted into the hold box 50, and glass substrate G 

[ finishing / processing ] is laid on 51 d of substrate supporters, and 51 e. The delivery member 74 
of the conveyance device 70 for junction retreats so that it may escape from and come out out 
of the hold box 50 after that. 

[0064] Next, if rise actuation of the shutter 61 is carried out by the vertical-movement member 

62 and it results in a position further, it will be made to move in the direction close to the front 
end section of the hold box 50. Thereby, while the front end section of the hold box 50 counters 
with height 61a of a shutter 61 again, carrying-in outlet 60a is again closed by the shutter 61. 
Next, a claw parts 61c and 61c and push members [ 52d and 52d ] engagement condition is 
canceled. If this engagement condition is canceled, in order that the push members 52d and 52d 
of the covering device material 52 currently pressed may carry out an elastic return, the 
engagement projections 52c and 52c engage with the slot which is the inside (covering device 
material formation frame) of a projection and the side-attachment-wall sections 51b and 51c 
from the both-sides side of the covering device material 52, and is an engaged portion formed in 
51 f approach of front openings. Consequently, glass substrate G [ finishing / processing in the 
hold box 50 ] is held in the condition of having been isolated with the exterior at the same time a 
shutter 61 is closed. The substrate transport device 40 moves until it results in the processor of 
degree process, and it repeats the above-mentioned actuation between the processors 
concerned. 

[0065] Here, as mentioned above, in case the covering device material 52 is delivered to the hold 



box 50 side from a shutter 61, it is necessary to cancel a claw parts 61c and 61c and push 
members [ 52d and 52d ] engagement condition. Although a means to cancel this engagement 
condition is arbitrary, for example, the press member (not shown) which can project ahead is 
prepared in height 61a of a shutter 61. this press member can be made to be able to project, and 
It can consider as structure which extrudes the covering device material 52 compuisorily. 
Moreover, although claw parts 61c and 61c are projected in the ordinary state, if the vertical 
driving shaft 63 carries out rise actuation by the vertical-movement member 62. it is also 
possible to consider as the configuration electrically controlled so that these claw parts 61c and 
61c withdraw automatically. 

[0066] Moreover, it Is desirable to form the dust discharge hole 53 the back part of the body 
section 51 which constitutes the hold box 50, and for discharging particle to the back part of the 
base of the body section 51 so that suspension particle may not trespass upon the interior as 
much as possible preferably, and to prepare the dust discharge device for discharging the 
particle in the hold box 50 outside through this dust discharge hole in the substrate transport 
device 40. As this dust discharge device, as shown in drawing 16 , it sets to the support plate 44 
of the substrate transport device 40, for example. The pore of the hold box 50 laid, and through 
tube 44a formed in the location open for free passage. In case what has fan 44b connected to 
this through tube 44a can be used and glass substrate G is delivered between the hold box 50 
and a processor 60, by starting this fan 44b It can prevent that the particle which was being 
mixed in the hold box 50 invades in a processor 60. 

[0067] Moreover, in the above-mentioned explanation, after processing is completed in a 
processor 60, although glass substrate G [ finishing / processing ] is conveyed at degree 
process, by the substrate transport device 40 which has conveyed glass substrate G to the 
processor 60 concerned If glass substrate G is delivered to a processor 60. in case a shutter 61 
will carry out closing actuation The hold box 50 is equipped with the covering device material 52. 
It IS returned, the processor 60 with which the substrate transport devices 40 concerned differ 
IS accessed, and it can also be made to be made to deliver another glass substrate G. In this 
case, when two or more glass substrate G is held in the hold box 50, glass substrate G which 
remains in the hold box 50 concerned can be conveyed to other processors 60. Moreover, glass 
substrate G processed with the processor 60 concerned can be employed so that another 
substrate transport device 40 may come to reception. 

[0068] In addition, although the device in which the covering device material 52 of the hold box 
50 is removed is prepared in the shutter 61 of a processor 50 in the above-mentioned 
explanation, as long as it is the device which can be automatically removed at the time of 
receipts and payments of glass substrate G, you may be what kind of device, for example, a 
means to prepare the arm (not shown) which removed to the substrate transport device 40 and 
was equipped with the adsorption member of business can also be adopted. Moreover, while 
forming the sensor for detecting the temperature and humidity in the hold box 50, the' device 
which controls these in the proper range is also incorporable. 

[0069] Moreover, naturally the substrate set as the conveyance object of the substrate 
transport device of this invention can apply this invention also about substrates, such as not 
only glass substrate [ for LCD ] G but the above-mentioned semi-conductor wafer. Furthermore, 
the combination of the processor of the above-mentioned spreading and development system is 
an example to the last, and. naturally this invention is effective also in Rhine where CVD, Usher, 
an etcher, etc. have been arranged. And the inside of the hold box applied to this invention in 
Rhine which processes a substrate in a vacuum may be made into a vacua. Although the 
exclusive processing room for making the inside of a hold box into a vacuum may be prepared as 
the means, if the vacuum pump for making the inside of a hold box into a vacuum is formed while 
conveying a hold box to a substrate transport device, the inside of a hold box can be efficiently 
made into a vacua. 
[0070] 

[Effect of the Invention] Since the substrate transport device of this invention according to 
claim 1 is supporting the substrate used as a processing object inside the hold box formed in the 
cube type, it can lessen contacting the particle which floats outside a hold box. Therefore, it 



becomes unnecessary to make conveyance area of a substrate into a clean environment and 
the formation cost of a clean environment can be reduced sharply. 

[0071] Since the substrate transport device of this invention according to claim 2 has two or 
more hold boxes supported by disjunction directional movement object different, respectively, it 
can be accessed by turns to a processor. Therefore, it is suitable for consecutive processing of 
a substrate. 

[0072] Since two or more substrate supporters with which height differs up and down are further 
formed in said hold box, the substrate transport device of this invention according to claim 3 can 
deliver these continuously between processors, and is suitable for consecutive processing of a 
substrate. 

[0073] In the substrate transport device of this invention according to claim 4, when the front 
end section of said hold box contacts the shutter of a processor, covering device material 
carries out opening. For this reason, invasion of the external particle which leads the free 
passage section of a hold box and the carrying-in outlet of a processor can be prevented. 
[0074] In the substrate transport device of this invention according to claim 5, engagement to an 
engagement projection and the engaged portion of a covering device material formation frame is 
canceled only by pressing the push member prepared in the lobe which constitutes covering 
device material, and covering device material separates. External particle seems therefore, for 
both sides to be quickly open for free passage, and not to invade during the opening operation of 
covering device material, if this push member is pressed after making a hold box close to the 
carrying-in outlet of a processor. 

[0075] If the substrate transport device of this invention according to claim 6 is operated so that 
it may exhaust through this dust discharge device in case it makes a hold box and the carrying- 
in outlet of a processor open for free passage since the dust discharge device which can be 
discharged outside is attached in the dust in a hold box (particle), it can prevent that the particle 
in a hold box invades in a processor. The substrate transport device of this invention according 
to claim 7 can prevent that the particle in a hold box invades in a processor, and when degree 
process processes by the vacua further, a load lock chamber etc. becomes unnecessary, 
[0076] being according to claim 8 — this invention — a processor — **** — a substrate — 
carrying in — an outlet — opening and closing — a shutter — forming — having had — fitting - 

- a slot — a substrate — a transport device — hold — a box — a lobe — fitting in — if — 
fitting — a slot — forming — having had — a claw part — a push — a member — pressing — 
having — said — a covering device — material — constituting — a body — a plate — the 
section — a peripheral surface — from — a protrusion — possible — preparing — having had - 

- engagement — a projection — a covering device — material — formation — within the limit - 

- preparing — having had — an engaged portion — engagement — a condition — canceling . 
Thereby, this covering device material separates from said hold box, and is held in the concave 
circles formed in the shutter. Then, if a shutter moves caudad, it will be open for free passage 
with opening of a hold box. Therefore, external particle does not invade in a processor at the 
time of disconnection of this covering device material. 

[0077] The processor of this invention according to claim 9 accesses the hold box of a substrate 
transport device, holds an unsettled substrate, and delivers it to the processing section, and the 
delivery member of the substrate of the conveyance device for junction holds a substrate 
[ finishing / processing ] from the processing section, and delivers it to the hold box of a 
substrate transport device. That is, a means to convey a substrate is established in the 
processor. Therefore, it does not operate positively, and when the part which holds the substrate 
in a substrate transport device is the hold box in which the substrate is only held, it is suitable 
as equipment which can deliver a substrate smoothly. 

[0078] being according to claim 10 — this invention — a processor — **** — a substrate — 
carrying in — an outlet — opening and closing — a shutter — forming — having had — fitting - 

- a slot — a substrate — a transport device — hold — a box — a lobe — fitting in — if — 
fitting — a slot — forming — having had — a claw part — a push — a member — pressing — 
having — said — a covering device — material — constituting — a body — a plate — the 
section — a peripheral surface — from — a protrusion — possible — preparing — having had - 



- engagement ~ a projection — a covering device — material — formation — within the limit - 

- preparing having had — an engaged portion — engagement — a condition — canceling . 
Thereby, this covering device material separates from said hold box, and is held in the concave 
circles formed in the shutter. Then, if a shutter moves caudad, it will be open for free passage 
with opening of a hold box. Therefore, external particle does not invade in a processor at the 
time of disconnection of this covering device material. Moreover, the conveyance device for 
junction in which a substrate is conveyed is established in the processor. Therefore, it does not 
operate positively, and when the part which holds the substrate in a substrate transport device 
is the hold box in which the substrate is only held, it is suitable as equipment which can deliver a 
substrate smoothly. 

[0079] With the processor of this invention according to claim 1 1 , an unsettled substrate and a 
substrate [ finishing / processing ] can be held by different delivery member. Since it follows, for 
example, can hold in heating apparatus by the delivery member of dedication of the substrate of 
unsettled low temperature, and a hot substrate [ finishing / processing ], the bad influence to 
the substrate by the heat by which accumulation was carried out to the delivery member by one 
delivery member as compared with the case where any delivery is performed can be made small. 
[0080] Since the processing system of the substrate of this invention according to claim 1 2 
holds and conveys the substrate used as a processing object inside the hold box formed in the 
cube type, it can lessen contacting the particle which floats outside a hold box. Therefore, it 
becomes unnecessary to make conveyance area of a substrate into a clean environment, and 
the formation cost of a clean environment can be reduced sharply. 

[0081] Since the conveyance approach of the substrate of this invention according to claim 13 
holds and conveys the substrate used as a processing object inside the hold box formed in the 
cube type, it can lessen contacting the particle which floats outside a hold box. Therefore, it 
becomes unnecessary to make conveyance area of a substrate into a clean environment, and 
the formation cost of a clean environment can be reduced sharply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the gestalt of operation of the processing system 
of this invention. 

LDraMQg_2] It is drawing for explaining the configuration of the automatic loader and unloader 
used with the gestalt of the above-mentioned implementation. 

[PrawLng 3] It is the perspective view showing the gestalt of operation of the substrate transport 
device of this invention. 

[Drawing 4] It is the side elevation showing the substrate transport device concerning the gestalt 
of the above-mentioned implementation. 

[Drawing 5] It is the perspective view showing the hold box used with the gestalt of the above- 
mentioned implementation. 

[Dra wing 6] It is the A-A line sectional view of drawin g 5 . 

[Drawing 7] It is the perspective view showing the covering device material of a hold box. 

[Drawing 8] It is the front view of a hold box. 

[Drayying 9] It is the B-B line sectional view of drawing 8 . 

[Dravying 10] It is drawing showing the gestalt of operation of the processor of this invention 
typically. 

[Drawing 1 1] It is the perspective view showing a part of shutter of the processor concerning 
the gestalt of the above-mentioned implementation. 

[Drawing 1 2] It is a sectional view for explaining the structure of a shutter. 

[Dra>A^ing^^^^^^^^^^^^^^ It is drawing for explaining actuation (the 1) of a shutter. 

[DraMng 1 4^^^ It is drawing for explaining actuation (the 2) of a shutter. 

[Drawing 1^^^^^ It is drawing for explaining actuation (the 3) of a shutter. 

[Drawing 16] It is a sectional view for explaining the dust discharge device prepared in the 

substrate transport device. 

[Description of Notations] 

1 0 1 st Conveyance Way 

1 1 2nd Conveyance Way 

40 Substrate Transport Device 

41 Conveyance Directional Movement Object 
43 Revolving Shaft 

44a Through tube 
44b Fan 

45 Disjunction Directional Movement Object 

50 Hold Box 

51 Body Section 

51 d Substrate supporter 
51 e Substrate supporter 

51 g Slot 

52 Covering Device Material 
52a Body plate section 



52b Lobe 

52c Engagement projection 
52d Push member 

60 Processor 

60a CarryingHn outlet 

61 Shutter 

61a Concave section 
61b Fitting slot 
61c Claw part 

62 Processing Section 

70 Conveyance Device for Junction 
74 Delivery Member 
G Glass substrate G 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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:^{^^mi^ t ^mm-r ^ct ^^m. tr^ m^mmm w 

So 

tmc. mmicmR<DiiiLxti^fjvrctf)(Dms^u^m 

im^m 4 ] m^m 1 ~ 3 ov-rn*^ 1 kb^o&u 
nfsf^mmmmmnmxma^mm-r^ -y^icmm 

cihsRjr 6 ] w*iB 1 - 5 cDi/^-rn*^ 1 tciBic'Dafi ^0 
iM^m. 7 ] mn^m. 1 ~ 6 ©v-'-fti*-' 1 izMw.<^mw. 
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t5BE?§tiig|3{cSttP)nfc:7'-y~>ig|3$^;g:Jf|ERjtg 

^^§^ei:Mgp«-flgfi!c«irtfc^ltP.nfcS«-a-gPi:CDjl 
^t^^ft^»I^LTKMgi3«^MIBIR§5f^y i7x*^p,ffii 

CI»*3I9] Buag|3*^a?APfcffi-S-ri.J:3tcffi«L 
mi p. tlfj:»«(DStti(t bastf *W ^iRgU? >y ^ X 

itlRofcaffi;&KilX§^1^~>y^'X{c§ltffl[-rff't^fflMJM<i 

Bo 

Mx-fcMJlSBT^-^T. 

^f#L. i^Sffi^^1-g|5i:PiffiL/-cttffi-eaSjM-r5S«aS 
3^gB©i|X^.1< >y ^ X (DMSSgP^S^t Ati Rltl^ Httgp 

^x©^gi5*j(c^ajg>s^tifc^ffigi5;&sitAnwr 

Hi^?§agi5ffl<7)»^}ty!)^}gfig^n. A^-osw^isoi^/i 

^/ngi3*^-^^*n. HuiE^mgi5A^a^^j«(cftj-a-r§i:. 

i: MgWJfM*?^l^tc^lt p. nfcS^-^gp h com 

^ikm^m^Lxmms^^^mismu:^^ -y x*^ t> 

ttji^g|5;b'«^APtc^g^-r§ i 3 tcfitBLTV^^SSfifiSjIi 
c09:imL§m^^L. ^HX^Jp-yi'XA^P.SlJ-^o^c 

if^tixi^:s,ct^^mtt^mmmmo 

-y ^7 X S>*Mil<DStg^S:it^-;. TSQUgptcSttffi-r 

^o^mm^§:im-Dxmmmmmm<Diu^7ny ^xtc§ 
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[0 0 0 1] 

:/l^-r (Liquid Crystal Display: LCD) \z^t>n^ 
[0 0 0 2] 

lVtM(Omn LCD(D^3iX@{i:4oV^T«. LCDffl 
cD:^-77.S^5±tii I TO (Indium TinOxide) (DM^^ 

[0 0 0 3] asMJS 

[0 0 0 4] 

[fi§Bj3b^ft?^Ld;^ i:-rsPM] ±IBUfcJ:3*»^I 
g^p^^^oasm^ >j r fc H E p A :7 ;i/ «r^it. 

[0 0 0 5] LA^L^*^?.. ±fHbfc^l9T-«. ^'U- 
{i\ CVD^B. Ji-vg^-v— . T>y->-v— ^t-S-i6T 1 
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4 

[0 0 0 6] *|gBj!ii±|ebfc»1tl-aS*^^nfc:fetO 
[0 0 0 7] 

f*cicMbs 7J<¥7alR]^i:[H]fEBrig^[HI^ilA^/^bT5:^^^ 

[0 0 0 8] mMmzmw.<o:^nm<DmumMmmii. 

T^it^n, :&$aagBo^AaiPti:«iitbfc^^ic*3 
v^TKasAt^□^cilS-rs:^^^o^c^i!)B^«g■efe5 ti^^ 

tc. Mffil-a«'^WbAn*ff3fc«)<OMai5*J^ii;^/c: 

[0 0 0 9] i»*^3fH«©*fi|B^©»^M3^SB«. 
30 1 S fcti 2 K«<DS««l^^«T'fe o T. HUffilR 

[0 0 10] ii*«4iH*g©*fgB^®asa5jMS»i±. 

W^fl 1 ~ 3 ov^-fti*^ 1 lc|B«<o»tE*!}jMSBt?fe-^ 

T. tutBMg|5**«. HuiHIlX§5^^y^X^DHU^SgPA^5QSS 

«<7DflKAmn^r»ir^-r?.i/^ -y ^^ciygL/£l^^i:F^p■r 
[0 0 1 1] a*:W5|5^iO*^BB«a««SI»B(i, 

p. -y y^<ymwmm^n\c^^'[ nfc«<i 

[0 0 12] |f«iI6lB«<D*58B;!£Da««iMgSti. 

M*IH 1 ~ 5 (DV^-fn*^ 1 tiB^oisfeSSiiiafi-efe-p 
T, Bf)lBlKS:j<-y ^Xtcjg^bfcB?PSPWIL^ilbT. 
JO ^iR^jH -y ^7 xrtoSJf^ngPt-Sf tU nr*g^*?Pgf W^i 
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^mM(Dmm.mmmBit^ m^m i ~ e (Dv^-rn*^ i tc 

[0 0 13] if«^8lH«©*f§0^©SQSa»i^ 

nfcf^^^e i: Mgp«ff^fig«iF*g t Kit nfcffi<i^gi3 i: 

Of^^^^ffi^^l^ L TSMg|3«^tuSaiRS# >y X 6 
[0 0 14] W^il9iai('O*?§0^®5HiigBa, 
ttiS Lgp^^f^W iSiR^jf? -y ^ X SSitlXo fcSIS 

[0 0 1 5] WiR^Sl OfBic<^)*%0^(7:>®ilg«t±. S 

AnRrt|:^?§tilg|5ffl®ft5^!tA^ff^fi)c^n. Tb^O^W^ji 
<DI^)^®lc. tijBE^Wg|3li:Klt8n/-c:7°-y'>3.gW^ff 

i: L T^Mg|5«^miaiR§4<' >y X A^ 

J; ^ {C{4HLTV^^a«3^Se£DlR§.-}^-y ^XtcML 
UX^# «y X*^ SSltUo fc:««*Mag|5{c§ltiS 

[0 0 16] iia«<o*^Bj(D5!iasBfi. m 
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*iB9Sf=lil OlEicCDjailgHt^S-^T. fijiacfJieffl 

se3i!«i«(±. »s«i^gBoifx§.i?-y^'x*^p>*saaco 

TasaS3^gMcDiRS4?-y ^XfcgltS-TMa^^SS 
ffl'DSitjabSWi:*^gij>«?{c^itP)nTV^;5 c t^ltSi 

[0 0 17] l^^^l 2ia«<D*%^B<0*«<7)Mai^X 

fT3»«®$aBi'>xxA-z?a&oT. mmmmmmicis.m 

[0 0 18] sf*^ 1 3mm(o:$i%m(om^(ommm 

li. m^mcm-oz^n-r^mmm'Mmmicxtj. mm 

20 m®te:p»iranitg^Mgm^fit^/-c?i}g<oiix§j}?-y ^xrt 

[0019] OTffl) iisRiM 1 laicCO^fgB^cDSIg^j^ 
ffiJ^fi:j^Bg:?nftiRg^#>y^XO|^gp}cS!iaW 

^i:^SSS^SJ^bTV>S/c46. iR^Jp -y^'X^lcr? 

[0 0 2 0] »*Ji2ia«ccD2^f§H^(Da«asj^gsi±. 

[00 2 1] M*]R3|B«g^O*|g0^(Da«j^gg«. 

[0 0 2 2] ^*)«4wa«0*|^Ra£Da«JfijigBT- 

It. MiaiR§4<-y ^XC>iijiigg|5*maig«©->-v -y ^te 

X i: 5aiiSB«M AW P coJiaSP^ii b X (O^^? ^- 

[0 0 2 3] mi^m5tm(Di^mmmm.m.mm.mx 
It. mm-^^mmt ^ ?^ wsptc^it n/t y -y ol 
^m]±.-t^mfx%^^^t.m.^mmy u-^comm 
^^tom^timm^n. m^Mibm^^o m-ox. m. 

y-y ly a.mu^i^!±i-rn£jxy3t^mmcmm-r ^ c tic 

50 5<fc-5*c:i:t,:Q:l/\ 
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[0 0 2 4] mMm6mm<D^^BM(Dmmmmmmit. 
[0 0 2 5] mMm8mmcD:^mM(ommmmrHi. s 

[0 0 2 6] tmm9mm(D^mmmmmmii. 
TSsasiMSBoiR^jp-y^xicgitis-r. -r^tj-s. 

[0 0 2 7] m^mi oie«o*%B^<DMasBT*fi. 

SM)^SS©iRS3}<-yi'X(7)?:§t±igPA^ft^^-r^ 
ffi^^}i{cJgfilc?nfcmgi3{CiD7°>yi/iLgPMA^JfjE 

^Mgp«*^"SuI2ijX^5}^ <y ^7 X 8 -y ^ Jgfig 
icmmt^t. iR^4<-y^X(Df^pg|3i:aji-t§o ti^o 

SRrt{cftA-r-5ci:*^~>s;i.\ sfc, mimmm^&m 
mm.mmmmic is\.-^rmw.^imvri^^ mfLt\ mm 

6*Itc|&ffr S t CD T- a 73: < . iji SS^lRg L T 1 ^ S 
ji^'^v^ilX§4< -y ^ X tr^ i. ® coSttS L ^ P3 
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[0 0 2 8] m^Rm 1 1 IB«cD*f§0S£D^a^«Tt±. 

[0 0 2 9] »3<]S 1 2 iaaco*fgBj3oaiscDMiiiyx 

T^Ali, ffiJgtcj^fiSt$nfcliX#5j<>y ^'XCDF*3g|5lcJ!ia5^f 

[0 0 3 0] i»5t<^ 1 3mm<D:^mM(Dmm<omm^fii 

[0 0 3 1] 

[0 0 3 2] 0 ncf^-rj;dic, cco^^^ • Ji^saai/ 

XxA 1 cDtfi?^fc«. ;^~9XSffiG^lRSLfclIX§.-K-y 
i^X 5 O^s • ]^»^il5^X7^A 1 tCj^LTl^Am 

tcij-ty h C%BffSteHlc»^J$-a:T<ga^-iJ:§:^-b-y 

?i«5rLii'>X7"A 1 (cfcv>TS!ia«D||7L/-c;y^^xaffi 
G ^JRS L fcliX^ >y ^ X 5 0 ^#;^3 -tr -y h C 'xM-r D 

- 4 *f* 5 O^fTtc jii-DXtl-ty he (DBH^J;^(Rl 

tc^id *f* 5 izmm-^nrcm^i^ 6 ±tciR§>K-y ^> 
X 5 0 ^mmi^r'ik^fDmmmm^m a o ^cKlRS^^^y 

X 5 0 ^Stt jg-r t <DT'^ S o 
[0 0 3 3] 0 2 tc^L/c J: ^ (c, 

mt ^mmmmiz a^*^ 5 ssssj^gs 4 0 x 

a«G-?-cDt£0TC±7a:<, ;y'7Xa«G^lR§bfclRS 

5}?>y ^x 5 0 ^mmt^mm-r^. mmmmmm 4 0ic 

Stte.nSgia*fpI^i!l{*4 5(D-^^tOT-A4 7, 4 
8 J: 19 s i|y§# -y i7 X 5 0 cO)Sffi«l5g{PJJ^{^ 
t-^«3fiTS§o fJ^oT. S««3Mg«4 0*^n-^f-. 
r i^a— 4 3b->e.iRS3p>y ^X 5 0 ^rSlt^S^tcti, 
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5 0 J: fei|S<0»V>Hu^illf'^Rr*g*«4*«:6 

6 ^ wf^») Ri^{<: s:it-r § s b s 

a ;&|5!teRTftlfc3tif -r 5 c «ffiigc®;?j-b>y h 
« 5 a , |elfE$ft 5 b *3 J;t>"^»)i* 5 c tci 5 

[0 0 3 4] • Jift5aa->xxA 1 COct^^SPlca. 
j^l^l 0. 1 lODMflltcti, i}^7.mUGicMLX^ 

[0 0 3 5] m^<Dm^ ' ii^saai^T^'rA i k^-^x 
[0 0 3 6] sfiiMs&i xcD-mysi^. is^y^mm 

0 i: ^ - U v^'SB 2 1 (Dmicmn^^m 2 2 A^-?iJlc 

^fl^fi)c-r^ui>'xh^^^ga2 3*'«iBa^nTv^5„ m 

^«b^v^3b^. iinP>^5teS«2 3©fi(!iai5lc{i> 

[0 0 3 7] J-;i±o^S!iaSH 1 6—1 8i3J;t?2 0~ 
2 3t±, HtitSRSieS 1 0. 1 Kommictsi^x. ■ff'y 

xai5G£oj«Aap^i*iiJtcip]itTiHS^nT</^§= ^ 

1 6~1 8*5J;Z>'§^tjaLg|5l 2 i:cDra-??:flr^X»tgG 

<>x 5 0 \z.is5m\^rzi(m.xmM-t^f^ibKm 

1 2*3<J;tf^Saiig«2 0~2 3 iRllltc;^"^ 
xa>KG*ilX^3p-y ^X 5 0 lciK^Lfc4*»-et»3|-rs 

[0 0 3 8] ■'Jk\^. ±iaLfcil 1 Offi3MSB2 5fcJ;tJP 
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»«a5jIS«4 O<^«B!t^^Lfc»M0T'fet), ia4« 

^cDmnmx^^o 

[0 0 3 9] »M5SgB4 Oti, SRjg^l 0. 1 UC 
a-:>T^lte)nfcP— ;l/3 5±*Y?5'|nl (S8iM:^(ql) tc 

«^oT^S!)BlHg^a$3M73lR]^I&^*4 1 ^WLTV^?,„ C 

©isai:;&ini^il]i*:4 H±. *^SSofl^ffi-e«^-;i'3 5 

«i4 3)b^SltP)nTV^So C<D|Hl|g«4 3{*. ^SfcSR 
[0 0 4 0] |Hlf£«l4 3<0±gPfC{i, 5^i^lg4 4*'5|SO 

ftttP)nT*3D. co^jt«4 4±lcX73r&i (04?;:^ 
L fc J; 5 tc. fflilSB 6 0 tc^tff L fc^tc SK®I1»B 

6 oicsis-r?>:siR]) K^m^^rs.m&-n^^m^^5 

7, 4 8 ^;^#LTt/^?)o S^SM 6F^tcl±. iiSS^gP 

^nrisO, iiniciO, 3tjfffi4 4^c^^tP.tl/^:;f^'r 
KgM 4 afC?GoTX73[B] (ilSTilRl) tC^i!]-r?io 
[0 0 4 1] &T-A4 7. 4 Bli, •^tl-?-'4T.Wffil»SL 

T, *>OV>-rnfeffl!liKai54 7 a. 4 8 a*^51><li:^S<t 

olz^W^lzmi'f^nXh^^o ^*3\ =&T-A4 7, 4 8 
cD>C*lfl]Hiiil±. )£«ai5 4 7 b. 4 8 bite, t^SE-TSlK 
30 §4?>y^X5 0*«fipT*Sgmc^^^tiSo 

[0 0 4 2] iR§:j?-y^'X5 0 lifUglCffM^tlTV^ 

x\ 9\-^^mtik^^m^^^-r^mmx&tiifctnc 

K;S'9xa^fiGA^ra^ff$Tfei.fc46> ^Hi<c^t>^xn 

40 [0 0 4 3] lR^4<"'y ^X5 0«. 0 5 feJ;tJf0 9 tc^ 
bfc<l;5tc. tij®A^r»aJ${$ti/t*i*SI5 5 I i:. ^^i^gP 
5 KDMiSBapgP 5 1 f J&P^l|-r^J;3li:^«*ni.M 

OJSiggPS 1 aA^e-m^cOP^Pi^^SV^rditfilc. 
gP5 1 b, 5 1 c*^P.?lgm-r5^*g|5*->P.:&^a«^^ 
ai55 1 d, 5 1 e*'«Klte.nTV^S (H6*5J:tf09# 
B^) „ t-5?)A.. CcDSffiSitgPS Id, 5 1 efi. 

J;<, mm^5 1 b, 5 1 c ©Hff €:^iRio^TicMo 

50 T^ij-?.nTv^5*j.S{i*v\ ^fc. jwaass l b. 5 
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^>^•Jfifc±;^{c|l&]A^■:J Tf^ai-r ^ cfc ^ tcsttfcg^^gpT-s 
[0 0 4 4] ^Tc. ^mmo:)mm-vi±^ m^^w^s i 

[0 0 4 5] M§I3M5 2ti. lR§>1?-y^X5 Orttc:^;'^ 
ffiffipgps 1 f %Ef^-r§J;3}i:g«snTv>?.-^ 

J; d ^ t £0 T o T J; V ■> o 

[0 0 4 6] :^mm<omm<ommt 5 2{±. ^j^j^j; a ^ 

«5St^W-r5o -r^t)^. 07~H9tc^LfcJ;3{i:. 

*f*gl3 5 loMffirj3PgP5 1 f ^ 
»&fi:^0©*g4^g|3^A^P,;5:-5*<^:yix-hgP5 2 a 
ilcD*^*::/^— hg|5 5 2 a «DM®fc^ai-rSiEffi*->6M 
TBSRJgcO?§mg|35 2 b i:. ^f*:^^- hgP 5 2 a ©JS 

ffi (iJffi) A^e>■?■n^■n^1•;^^c?§m■r§ 2ocDf^-a-?§e 

5 2 c i:;&WLT«^$tl«o Sfc, ±ia£D?5aigP 5 2 

btc«. -^f-o^ffifctjv^T 1 8 oafMiqj-rsfiifSfcgap 

[0 0 4 7] ^LT. ^^^^^5 2 c. 5 2 c ti. ^ 
tl^n. h95 5 2 a OlS*i®«5HF^X{i«® 

^iljg-r?i]S*ai#g|35 2 e, 5 2 e:?:/rLTs ±tEc07" 
>yiya.g|5M5 2 d, 5 2 d tC^n^'nii^S^tlTV^^ i: 
nic^ #7°<y ->a.gPW 5 2 d , 5 2 d {i, g^fctjgp 5 2b 

o't'^f-j-jfifcsttfcRias 2 nailer 

^5 2 g, 5 2 g^/rLT^f§3i:if?nTv^s„ 

T. :S-y-yS/j.gPM5 2 d, 5 2dfi. u-fjlX^V^ 
if52g. 5 2 g(Dm^tliC^K). micmtti§\i5 2hlC 

^fl^^SS 2 c, 5 2 c*^ 
hgPS 2 a©#i!l[B7b>P.^1.^tc^ttiLTt/^§o ^cD- 

3^';l/X:/U>^5 2 g. 5 2 g(D?i?g^;tCjrLLT 
y-j i/^gW 5 2 d . 5 2 d ^jfff Lfc»^{Ctt. mf^ 
Wm5 2e, 5 2 e^f^Lr^m-^^BS 2 c, 52c 
A<*f2f:y'U-hg|55 2 a©^ffi OffiBi 0 t 

F*3Wi:aS:-r§o ^*5s :/>y>'^SI5M5 2 d. 5 2d!b^ 
ifJE*nT*3?,-r\ <I^^S5 2 c. 5 2c*^**t::n^ 
-hg(5 5 2 a(D§{|iJSA^?.g^tBbTV^?.t»cS(C*3(.>T 
it. 5 0 ^«fi)c-r -S^f^gP 5 1 cDfJJiiSP 5 

1 b. 5 1 c<Drt® (MgPWJgfilcl^) T'feoTtuiSMP 
SP^tjiCff^fiJc^n/cM^^gp-efe^iSgPS 1 g, 5 1g 
rttc. S^-a-g^^es 2 c, 5 2c3b^~^^L, cnicj; 
'3> Sg|3M5 2A"S*<*g|3 5 1 A>e.^f1.n^l^<i:3{c:&-3T 
*5t). ::^'y'>^gp«5 2 d. 5 2 d*^ff)E^nSi:. ± 
IBcO?iai55 1 g. 5 1 g*>P,fi^^^e5 2 c. 5 2c*^ 
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[0 0 4 8] ±mLrcmmmmmm4 o^mi^r 
^^^-5. ±ieL/c»«jRiM«s4 0T'{i. mm:^ 

[R]^»)f*4 5A^X?7(pItc^ltlLTt, l|X^4->-y^X5 0 
ftfc^iftU >?f^X»«G«D»A^X;^|qitc^t6-r§i:t/^ 

;y~^XSffiG cDiSAaP^PwIfflf ^ v'-v -y ^ rttc. B^iJ^ 

S«G^Slt?g-rci:A^Tt^i/\ ^c-e^ :^©J;3^ 

[0 0 4 9] la 1 otc^LfciaiigHe ot±. mmm& 
me o©jeAaiP6 0 a tmm^e 2 i^oratccpKBraje 

«7 ot±. mmmme oo^awps 1 tm^^e 2 1 
20 ^tmc. ±Tm^m^j:mnm7 2 c:cd0IeW7 2 

[0 0 5 0] -t^Jiti^s IR^SMB 0<Dfy^ -7^61 
Sfl&^ti. >()^o. ±KSfea8jMSB4 OOMgPWS 2*^ 

gf«{5nfc^p,{f. tt'iiifflji!iaiti«i7o^5&agg6o 

^^m^7 3icrii^xmm-^-^. ikn^-y^x50(DT 

30 <WtifA-rS, ^LT, igfi*fi7 2^±^^-&. 

-y i'X 5 0©a*g3£itg[55 1 d, 5 1 e*^e.:^"^XSffi 
G^-r<i.^_hlffc:&6{i\ §lt?gLg|3#7 4^mjl^-y: 

T. luumme ofHx\ mfi&Lmt7 4(DWi^tmm 
^tMmt^^dicmmmT 2^mfR-t^-^x. i!^m^7 

[00 5 1] tjijs. !i<Dfpmmm^mm7 0 1 i,xit. 

iS LSW 7 4^. llx§.t^ >y ^ X 5 0 P>ffiSgpti:SltjS 

■r*Ma©;?fvxiE«G%«»-r;5iiffl«ai5Wi: lt^ 

>y^x5 0'xi:. mmm^(Dij'^7.mmG^mmr^w 
m(DmttLxmm-t^iitii^x^^. cinfcj;^. 

50 J:5;«r^X««G'\<DS^»^/h?<-r§iii:*^T't 
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Co 0 5 2] ^fc. mmmmmm4 o tmimme o t 

mmm^WA 0 i:5QilSB6 0 i:(Dg^gp{yf3fi 

0 (cic»$n/£i|X^4<-y i^x 5 0 ©MSW 5 2 i:5ailS 

X 5 0 tmmmme O i:*^^a5i:RSl8IStifc*fttT'aji 

[0 0 5 3] CCOrcHb. *jl6S<D}gffi<0^aS«6 0<D 
i^^^y^f 6 1 i:LT^©J;^*««|:&a^fflLfco "T^t) 
CcOiy-V'>y^?6 Hi. 01 1—01 5{C^Lfci3 

®) tcti. Sffi«3MSB4 OcDl|5^S4-^y^7X5 OOfijiS 

4? ^ X 5 0 *^Mas« 6 0 yjmicf^mhrzmcii.. ± 

IH(DlR^4-^ -y ^ X 5 0 (Dm^^9\-mW> 5 0 a J; o T5a 

iiSB6 otDffiAaine 0 a-hmt>n. ±m(Da^B^6 

iR^sK-y ^ X 5 0 ^D^rl-^gp 5 0a tmmmm 4 0 <D 

1 cD^^jag|3i:in,iigH4 ocDjeAffipe o acomm (rt 

Co 0 5 4] aU^6 1 artOJSJi'ttJ^gPtCfi, 
6 1 hizli. lK§4<">y^'X5 0«Mg|3M5 2 CDg^fcBgP 5 

rtJa®-^35oT. ^aiaPS 2 btcSlte>tifc±Eoy>y 

v-agPI^ 5 2 d, 5 2 dlcnit^-t^iiLmiZlt. SV>tC[Bl 

Tb^v^-a-a j;3fc?^tii-r-sm§P6 1 c. e i cA^w5.ti 

TV>So -r^t.^. ^tHgP5 2 b*^«^S6 1 hlcm^ 
bfcf^tC, mg|36 1 c, 6 1 cif^Zfyiy^mtS 2d, 

5 2 d ^jfi±-r§«3fi-efe§. 

[0 0 5 5] Sfc. C(Di/-\'-y^6 UiffiiiSBe Ort 

^LfcJ;3tc. i!LiiaM6 0F*3}c$3tt§i/-Vy:5'6 1 cO 
e.±73{C^a-r-5±TS8i!jtt6 3<D±g|5(Cv'-V>y^f 6 1 
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PS 0 alCSltg-r^:&[R]lCb-;l/6 4lCittoTM*HC# 

[0 0 5 6] ^m.mmm'.cf^t-^:^mmm^m. 
^(Ri^iiif* 4 1 oig»]tc i t) aisijj^gg 4 0 tmrnfi, 

Sn-^ • 7>n-^4 icfSJf ^nTt/^5i|XS:J-">y ^X 

5 0^m.^l5^^m^A5(Dr-L.A7 , 4 8±l£:, ^ 

g|5«5 2A'!ffj^i:^§[p]^-e§ttK^o co^. itj.stc 

JSl:TatgE;^I^aSf■&#:4 S^&W^lb^^HJrTa-^f • T> 
n— ^4 A^P,Slt5?2)A^ n— ^- T>n— ^4cD*i^ 

TtiVo Sfc, CC1:gttffi^n-g.lRS4->'y:^X5 0 
lis ±KLfcJ;p(c. ^<oa«S:#g|5 5 Id. 5 1 e± 

V xaffi G LIK^ LT V> § t OT* S o 

[0 0 5 7] mmmmmAoiit. mm-my^7.5o^ 

T V ^ § jfi ^ T1)83M:^rpii^i6#: 4 1 <DB»{c J; t> Y ;triRj 

K^nT^o ^xiz. "B--^ 4 2icj^K)mw6 4 3^m^ 

«LTV^5Ma5M5 2*^^maSB6 0 i:iRFt^^3 

[0 0 5 8] t^t^^^mx\ mummmm4 o(Dmmi5 
5=grMii?-&> mm 5 z^^tsmm^--^^ 

X5 0«^1.JSiSP5 0 a i:5aiIgB4 o^JgAffipe 0 a 

OJIH WtiJ) (01 3#h^) o 

^ K> . Mmt 5 2 tcjgfig^ nfcS^mgP 5 2htS^iy^'y'^ 

6 1 ©a^^Pe 1 bicm^^tl. rngPS 1 c, 6 1 c*^ 
r>y>^aia3M5 2 d, 5 2 d^fffff^-o y-yv-igP^ 
5 2d, 5 2 d:6^Jf)±?n5i:. ^^g^fiS 2 c. 5 2 
cA^fiJiggPS lb. 5 1 c^l^ffi (mS^U^^m Tfe 

oTMsgipgps 1 f aFfjkijgfiit^nfcM^^gPT-ss 
jfgps 1 g. 5 1 g*^6SiflKL. m-^^mmm-i^n 

[0 0 5 9] i>:tC. 01 4fC^xLfc<fc3tC. ffiaSBB 
0rt{CE|g^nfc±T16a5M6 2;&lx-7l/6 4}C}4}oT 
fiAHCt^51^-(i:§i;, ' <D±Tt!]g|3W 6 2fc5i|g^nfc 
-y 6 1 ^fttcMap*? 5 2 *^Mgp«»J5!c1**^P.^n 
So 01 5{c^LfcJ:3(c> ±Ti!ja5W 6 2 

KiLT->^'y^6 l*Mai5«5 2i:±tte:ms-&§„ c 

ntc J; o . mm&m e o cDSSAajp e o a tm.n^--y ^ 

X5 ocDlijSi^Pgps 1 f i:7b^aii-r2>= 

Co 0 6 0] ±ieLfc->i'«yaf6 1 t^gPt^S 2^mWl 
^■fi^i'pmit-. ilX^^K-yi'XS 0cr)iKS>1?-y^'X5 OCD 
^illg|3 5 0 a i:5aiiaB4 0«figAtbP6 0 aCOISffl 

■v-y^6 1 tmmts 2i)^mmLrct^icimicmm-b^ 
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[0 06 1] v'l' «y ^ 6 1 tmsm 5 2 iimtkfEtircrj: 
Its Lmi 7 4 ^3^if tg 7 3 iCjfto TWit iR^^i? 

Afs (^1 o#M) c i^ic. mmmi 2^±.n-^^ 

jl;3r-&T> itsi^SSe ortT?. 0 1 o {c*5v>t«»^t? 

?NLfci;3l^. Slt»Lg|5«7 4©tijWMSg|3 6 2 i: 
M«F-r§«fc'5ti:[eH5W7 2^(silESH±^ S^ic. l^Wli^ 
7 1 (citj^a^gpe 2(cSjfi^-&fcf*. SltMLg|5«7 

4 ^mm-^^xmrnK^nm-t. 

[0 0 6 2] ^t5. >'-V<y^f6 1«. ^»fflSgj^*i«7 
0<DSitaPLg|5*t7 4{i:;^~^XSffiGA^^5nfc:&P. 
«^ ±Ti!ia5M6 2fc<i;»3_h»i!lft*ti. Ma^»6 0 
cD«AtHP6 0 a^lBCSc 
[0 0 6 3] 5aJlg|3 6 2 ^c^ol.^Tp;T^^Dffl^l*^^7L/c 
:&?.f4\ ±ieiljS4tc. ff'JiffiffijMait 7 0 A^Sailgp 6 2 
*''?)MSPr^?^^(D**9Xa«G^§lt^*). ->-V«y^6 1 
:?^[R]tc[p]^^-DT^t!)-r?>o ±Tl!jgW6 2tcJ;'3«AW 
P6 0 a^raiILTl.^5>'^-y^6 l^TP^^-^r, S 
t>\ MSg«6 0«^AttlP6 0 a i:SffiaS3llgB4 0 

5 QtDMSr^PgPS 1 f i:*3«jl:?-li:. 

7 0 (D^^m D 7 4 >y X 

5 OrttCjfAL. *S5:ftgP5 Id, 5 1 e±tcMa?s 

[0 0 6 4]ij^{c. '>^-y^6 l^±Ti!)g|5W6 2li:J; 

cinic J; D . HX^4? -y X 5 0 (Dm^^tmUiy 

6 1 (DiSttgpe 1 a hn^-t^ k.V<K. >y ^ 6 UC 

j;ojeAaiP6 0a*^stfpac6.n§„ :^>[jc. ma56 i 

c, 6 1 c iry^yJ^oL^WS 2 d. 5 2 d i:<D^^l^c^ 

(/^fc^gp#5 2cD7'-yi^3.gP*j5 2 d. 5 2dA'!^ttffl 
!fS-r § fc:a6> 5 2c, 52c *^^g|5« 5 2 <DM 

mmii-^^mw.. ipjmsps i b, 5 1 c©rtffi (mspw 
i^^mm T-$.-pTtijffirwipgP5 1 f sotcjf^Hg^nfc^s 

*^Bfl C P)ns i: |B|^{c, >y ^X 5 0 rttc^afflj^r*^ 

CD xss G i: tifcmeT-fsfif ? n § o 

[0 0 6 5] CCX\ ±EtOJ:5{C. mmtS 2^->^r 
>y ^ 6 1 *^P>lRS:ip>y ^X 5 OfllfcSttSfBglCtt^ m 
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gl36 1 c, 6 1 c i::/-yi^a.g|3*^ 5 2 d, 5 2 A t<D% 

SPe 1 c. 6 1 c^. ««{i:*3V^T«^aLTI/^§*^. 

±Tt!jgi3W 6 2 i: ±T|gl!lli 6 3 A^±»i!if^ L /i =5: 
^mg|56 1 c, 6 1 c7b^gS!)B1l(c§|oiit?j;3lc 

[0 0 6 6] Sfc. lR^5p>y^^X5 0;&Sf^-r§*f*:g|5 

f£ttrtgi5lc«Ab^v^J;9ti:*t*:gl5 5 1 cDJSfficomTjSP 

tetc/^-T-'C i^}\^^miiit^rcib<Dmnmmii 5 a 

aKJ83MSB4 0li:SitT*5< i:i:*W*Lv\ c©^ 
?FSfmtS«i:LT{±. m^l,£. 01 6lc^Lfr<t3tc. 
affiSSil^gM 4 0 cD^Jtte 4 4tCfc'V^T. (gB^tlSHX 
20 ^4-^y ^'X 5 0 cD?Lg|3i:3ia-rsf4MtcffMLfcKa?L 
4 4 a il. C(7DH;M?L4 4 alc3$^I^n§7r>'4 4 b 
i:^Wr§t<D^fflv^Sili:A'ST't> iRSsP-y^XSO 
tm^mme 0 i:cO^-e;^'^xaffiG<?3gttSL^fT^ 
^fc. ccD77y4 4 b^Eii]^-iJ:§ci:tc<J;i3. iR^ 
>y X 5 0 ICjg A L T V ^ fc-' ^— r i- ^ ^l/yb^MfflSB 
6 0 F*JlC«A-r -5 C i:*B&±T^ 5c 
[0 0 6 7] Sfc. ±faLfciiHJ5T-l±. 5tLil»«6 0rt 

affiG>S:S8jMLT^fca«j^g«4 OlciO. Mii)^ 
50 ai<0:«r^X»«G*i^lS{c*Ra^LTV>S*\ $!LaSB 
6 OK;«~^xafiG^^ttiaLfc:&P,{i\ i>^>y^6 I 
tm^mii^t^mc. MgPM 5 2 ^X 5 0 

««bT7t;lcMbTL$(.\ S^a«M3^aB 4 0 
^5*!iagB6 OlCT^-lrXLTgiJ©:^f'7XK«G<D§ 

§4<'y ^x 5 ofHKmm(D:ff^xmmGmm-^'nri^ 

SW^lctt, a^iR^^-y^'XS 0l^{c5S-3TV^S:*fv 
X»«G^ffl05ttSgB6 0 {cjeSi-rs J: 5 (crs c i: 

40 X « G ti. giJcoaigjejMgB 4 0 A^Stt K D fc < S J: -9 

[0 0 6 8] ±iaLfci5ia^-ei4. lR§3l^>y ^'X 5 

0 cDM^m 5 2 D ^1.-m«^fflSSB 5 0 ©v--^ >y 

^^mm-t^ch^X^^. ^fc^ iKS.t^-y^X5 Ort 
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[0 0 6 9] ^fc. immc:>wmMmm(Dm:-&n^h 

^5S«fi, ±iaLrc:LCDffl<3D;?f5X»«GfctJTi5: 
agS©ffl*^t>-&{±^<$T-fi?!lT-^f3. CVD. T 

[0 0 7 0] 

[^B^o^iis] if 1 tm.<^if-mmmwm^^m. 

[0 0 7 1 ] n*]12|BtgcD*fgB^aDSSJgiMg«{J;, 
[0 0 7 2] mim. 3 IB«c©3|s:%B^(DaS}^i2lSSti. 

[0 0 7 3] mm^^w^o:>^mmwmM^wn 

[0 0 7 4] lt*:S5re«©*SIBJ<DS«J6jgiSB-?? 
-y ^ X;&®agS<Da?AWPfcmSE?-ii:fcft> C (7) 

[0 0 7 5] lisR«6sB«©*«B^<Da«SRJ^g©{i. 

tg^S?Pj^Ptfi«^«AH^S^nTV^§/cJ6. l|XS^^^y ^X 
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il?-y ^'Xrtco/^— jVtmM^miHicmXt ^ c t 

« n - F n >y ^ ^^1*:^^ i; tS: § „ 
[0 0 7 6] if*]l8|B«gcD*?gBJ(D5aagBT:ii, » 

s«asAWp^r»iBfl-r5->^ >y ^tjgfistsnfce^-^jt 

K^gW*^MsHiR^>i-" >y ^ X*^ P> ^^n. -y ^5? t Jgfig 
(cg;it|-ri>i:x iR^4^-y^X(DBflPgPi:aa-r?.o tifo 

[0 0 7 7] m^m9tm<o:^mm(ommmmi±. 'pm 
-y ^ X f;: r ^ -tr X L-T^mmmm^^m l r^asas 

T V ^ S ji €^ V ^I|X§4< -y ^ X T 5 ^^tcSStD^tt 

[0 0 7 8] m^m 1 oiH«©*igBj?£D5QaaB-eti. 
as'oMAfcbp^r»iRfl-rss^+ -y ^tcff^is^nfcw^it 

io i:. ft?^M{c)KB!c^tifcmgP{c±»):^>yS'iig|5*t3b^ffiI 
K^gK«*^HuKJlX§>i?-y^Xjb^e>^r|.ti, ->^-y^{cfl?fiit 

immt^h. iixg;#-y^x(Dp^pgi5i:5ia-rso 

[0 0 7 9] MsRJS 1 1 lB«g«*f|B«cD5aaaHTi±. 
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[0 0 8 0] l»^JS 1 2|a«cD:^fg0^cDaffi£D^ai^X 

[0 0 8 1] if5f<^ 1 3mm(D:^^Bmmm(Dmmy3m 
[0 2] ±mmm(Dmmvm\^^rcti—st - 7:/D-^r 

MKT'S §o 

[0 4] ±laslfii^©^g«^c*^*^safi^^83MS«;&^■r 

[06] 0 5COA-A|Sifffi0'efe?.c 

[0 7 ] lR§4-^y ^XtDMgl3«>g:^-rf4M0T'SSo 

[08] i|XS>-K>yi'Xcr)iEffi0-efe^o 

[09] 08©B-B*9Wf®0Ta5S„ JO 

[010] *5IWcDma^»0*jtt®}gffi*«^WlC 

^■r0T-s5o 

[011] ±le^Sfi^Dff^^8^i:A^A^§mil»»Oi'^>y 
[012] i^^"y^ (omm^mmt S fci6<DBr® st- 
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[016] »MjMS»tcKttfc«?FSftti1^«^Bi0^ 

[7g^^(7)iiB^] 

10 mi (Dmmm 

1 1 mzomm^ 

4 0 SffiSfiiMSS 

4 1 mmy5\^iffmt^ 

4 3 [Hll^tt 
4 4a Ka?L 
4 4b :7r > 

4 5 mmyji^mmi*^ 

5 0 iR^vK^y^X 
5 1 *{*g|5 

5 1 d ass^gp 

5 1 e »ffi^J*gP 

5 1 g rggp 

5 2 MgPW 

5 2a ;*:{*7V— hgP 

5 2b ^mgp 
5 2c 

5 2 d :/^yi/^gPW 

6 0 mmmm 

6 0a ^AmP 
6 1 iy^y^ 
6 1 a HttgP 

6 1 b m^m 
6 1c mgp 

6 2 SQJlgP 

7 0 iifflse)M«i« 

7 4 ^imi^Bm 

G :«^^xaffiG 
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